Voltammetric measurements of neurotransmitter-acetylcholine through metallic nanoparticles embedded 2-D material.
The most generally spread neurotransmitter acetylcholine (Ach) is used as a chemical messenger assisting in conveying signals transversely through the nerve synapse. Herein, two enzymes acetylcholinesterase and choline oxidase were covalently immobilized over the gold nanoparticles (AuNPs) embedded graphene oxide (GO; 2D carbon material) nanocomposite modified ITO coated glass plate. The synergetic and unique properties of AuNPs and GO present in nanocomposite are used to detect the ultra-small concentration of analyte, Ach. The prepared nanocomposites were characterized using different techniques i.e. TEM, XRD, SEM, FTIR, UV-Vis and Raman Spectroscopy. All the electrochemical measurements were performed using 3 electrodes integrated electrochemical system by introducing Ach through varying its concentration from 100 pM to 1000 nM. Cyclic voltammetry curves for different concentrations of Ach indicate the facile charge transfer process over the working electrode. Square wave voltammetry curves indicate the good sensing measurements of the modified electrode at the fixed potential. The limit of detection was found to be as low as 100 pM. In addition to these, selectivity of the electrode towards Ach molecule was confirmed by measuring the response towards other interfering agents. Besides this, the present nano interface is capable of detecting Ach in biological fluid such as serum.